This study examines the influence of family ownership on information technology (IT) investment and its impact on the moderating effect of environmental hostility on the relationship between a firm's IT investment and its performance in an emerging economy context. We theorize that the roles of family ownership can be bi-directional under varying coningencies; thus comprehensive studies on family ownership are much needed. This study aims to address this research gap. A panel dataset of more than 3,000 large Indian publicly traded firms is used to test our theory. The results suggest that on the one hand, family ownership has a negative effect on IT investment, and on the other hand, when the external environment is hostile, family ownership can help to reduce the negative moderating impact of environmental hostility on the IT investmentfirm performance relationship. Contributions and implications of our research are discussed.
Introduction
The impact of firm ownership on the firm's IT investment decision needs further investigation as family firms continue to contribute about 70% to 90% of the global GDP [22] . IT investment refers to the total IT expenditure of a firm on both hardware and software. Although family-based businesses are prevalent in many countries, Indian family business firms are unique owing to their very high average level of equity ownership and management.
With this background, the motivations of this paper are two-fold. First, we explore the relationship between IT investment and firm performance as well as the role of family ownership as an antecedent of IT investment. Second, we investigate the influence of family ownership in the emerging economy context as the next billion users on the internet are going to be from the emerging economies.
Leaders and chief executive officers (CEOs) have been shaping firms' strategies keeping IT investment and subsequent aligned business models in view [14] . For instance, more than 80% of executives ascribe strategic importance to IT investments, with 86% of CEOs foreseeing a strong connection between digital investments and business objectives. Sixty one percentage of CEOs are shaping their business strategies enabled by digital changes [34] ; highlighting IT investment decisions as a central point in investor calls [18] . IT investments, both in the short term and long term perspectives, are quite risky. Firms that are not able to align their digital strategies and business models are losing money; for example, Nike lost twenty percent of its stock market value due to IT failure [4] . Thus, this study asks the first research question: how does family ownership affect IT investment?
From the resource-based view, IT investment is one type of resource used to achieve competitive advantage and improve firm performance. Studies on the direct effect of IT investment on firm performance suggest a positive relationship [42] . Other factors such IS strategic alignment can influence the positive direct effect of IT investment and firm performance. Additionally, firms should develop dynamic capabilities to respond to the shifting environment [1, 47] . Scholars have revealed the negative influence of turbulence in the form of environmental complexity, environmental dynamism [28] , environmental hostility [7] , environmental volatility [46] , environmental uncertainty [33] , and volatility [43] on the relationship between digitally enabled strategies and firm performance.
In the emerging economy context, it is important to empirically examine the effect of external environmental characteristics on the relationship between IT investment and firm performance. This is the second research question of this study: how does family ownership affect the moderating effect of environmental hostility on the linkage between IT investment and firm performance?
Prior research reveals that family ownership is negatively related to R&D investments [8] . However, what is the role of family ownership on the connection between IT investment and firm performance in a hostile external environment. In particular, this study also aims to explore the role of family ownership in such a context. To test our theory, we use a large panel dataset of more than 3,000 Indian firms from 2006 to 2018 for the empirical investigation. We examine both direct and interaction effects in multiple models by using random effect OLS method. We then applied the instrument variable method to address the potential endogeneity issues for models with IT investment as an independent variable.
The results of our study suggest a mixed effect of family ownership. On the one hand, it has a direct negative effect on IT investment. On the other hand, we find a mitigating role of family ownership on the negative moderating effect of a hostile environment on the IT investment and firm performance relationship. Research implications and contributions are discussed.
Theoretical Framework
Management literature has witnessed a recent focus on microfoundations-based theories. Such theories comprise locating the cause of a phenomenon at a level lower than the phenomenon itself [17] . As such, microfoundations-based theories include all multilevel theorizing [15] and offer alternatives to macrolevel theories [16] . Microfoundations-based research explores how heterogeneity amongst individuals in the top management drives strategic decisions and outcomes [2] . Prior research in IS also focusses on microfoundations-level heterogeneity to explain the antecedents of IT investment. The nature of firm ownership (i.e., owner managers) is a key source of heterogeneity amongst top managers.
To achieve long-term firm performance, firms should be able to respond to the changing external environment. Dynamic capability literature suggests that external environment traits such as environmental hostility have an effect on the relationship between IT and firm performance [7] . Recent IS literature also emphasizes the study of environmental factors on IT related decision made by managers and organizations [24, 28, 42, 45] .
Family ownership contributes to the success of family firms. But prior research is also critical regarding the negative effect of family ownership. How to strategically leverage the benefits of family ownership for firm performance is thus an essential topic of enquiry for management studies. Integrating the theoret-ical perspecitves discussed above, we formulate a conceptual model (See Figure 1 ) to explore family ownership as an antecedent to IT investment and its role in the firm performance implications of IT investment under conditions of environmental hostility. 
Family Ownership and IT Investment
The extent of family ownership is a source of heterogeneity [9] , which influences the firms' strategies [11] . We theorize that higher the level of family ownership, greater the family owners' desire to influence strategic decisions, i.e., a firm's IT investment.
High family ownership discourages or negatively influences the adoption of a risky strategy such as high investment in IT because the family owners often bear the overall burden of risky investments and its detrimental impact on their reputation (in case of failure of risky investments). Family ownership deters risky investments primarily because families are often motivated by not just by economic factors [50] , but by broader socio-economic factors such as preservation of the long term societal reputation [20, 21] .
Family owners are particularly reluctant to invest in IT because of their preference for information asymmetry. Family owners prefer to operate by keeping information compartmentalized within silos. This minimizes the risk of proprietary information falling into the hands of competitors and thus harming the socioemotional wealth of the family. Furthermore, the socioemotional wealth of the family is derived from not only the reputation of the firm but also by developing relational capital by utilizing the influence of the firm (e.g., by conferring favors). The presence of ITdriven business processes enhances transparency and thereby constrains family owners from leveraging the influence of the firm for their benefit.
Further, family owners' unwillingness to pursue risky strategies depends on their ownership stake [19] such that higher the stake, the lower the willingness to undertake risky investment in IT and consequently forgoing some financially lucrative entrepreneurial opportunities. In summary, family owners are not only concerned with the financial consequences of their investments, but they also tend to prioritize the objective of preservation of socioemotonalwealth as a criterion for decision-making [3] . Thus, family owners are less likely to invest in IT.
H1: Family Ownership is negatively associated with IT investment.
IT Investment, Hostile Environment, and Firm Performance
The resource-based view (RBV) of the firm is used to explain the relationship between IT and competitive advantage [5, 35] . RBV argues that firms possess resources such as heterogenous strategic assets to achieve competitive advantage and long-term performance [49] . Digital strategy is one type of resource, and the decision of shared resources and nonshared resources also affects a firm's competitive advantage [31, 37] . In the IS domain, IT investment is considered as a key resource for the firm to achieve competitive advantage and improve profitability and service management performance through better decision making [6, 36, [38] [39] [40] .
Competitive advantage is different from long-term performance. There are four types of competitive advantages: temporal competitive advantage, sustained competitive advantage, average competitive advantage, and disadvantage [35, 49] . Because of the shifting environment, dynamic capabilities are suggested to be critical for a firm's long-term performance [1, 47] . Environmental volatility, environmental hostility, environmental complexity, and other such factors are proposed as key moderators [7, 33, 43, 46] .
In an emerging economy context, environmental hostility is a key factor that may adversely affect all dimensions of firm performance [7] . Factors such as scarcity of supply and tough competition were also considered. Recent IS researchers have alternatively theorized the role of environmental hostility [42] . Environmental munificence is considered as the extent to which a firm's environment supports sustained growth and a less munificent environment is conceptualized as a hostile environment.
To sum up, when the environment is hostile, firms may lack the ability to leverage IT investment for better firm performance.
H2: Environment hostility has a negative moderating effect on the relationship between IT investment and firm performance.
The Mitigating Role of Family Ownership in Hostile Environments
In a hostile environment, tough competition and scarcity of supplies negatively affects firm performance [7] . Firms that maintain a close connection between business and IT executives could better leverage resources they have in order to cope with environmental hostility. Family firms that have high family ownership could easily take advantage of the family connection. Such inherent strategic business-IT alignment allows firms that have high family ownership to better leverage IT investment [42] by enabling them to make better decisions under duress [12, 23, 25] . In this way, family ownership can mitigate the negative moderating effect of environment hostility.
Also, when the family ownership is high, the family firm managers will have more flexibility and independence to swiftly adjust their strategies to avoid the ineffectiveness of IT investment under hostile environment [44] . As a result, family ownership could help to reduce the negative moderating effect of environmental hostility on the relationship between IT investment and firm performance. Even in the hostile environment, firms with high family ownership can especially leverage IT investment well to create financial value [13] .
H3: Higher family ownership reduces the negative moderating effect of environmental hostility on the linkage between IT investment and firm performance.
Methodology
A large proprietary database on the financial performance of Indian companies, which has been used in prior research [30] , is analyzed to test our theory. We use India as our context due to two reasons. First, India is one of the most important emerging economies in the world. Second, there are a large number of family firms in India -in fact, India has the world's second largest number of family-owned firms. As a result, a sample of Indian firms will offer a better understanding of the IT management practices in family firms. Our dataset includes all companies listed as publicly traded firms. The panel dataset we laboriously collected covers firm-level IT financial, ownership, and identity data from 2006 to 2018 of more than 3,000 firms. Table 1 presents the variables used in this study. We measure IT investment as the dependent variable. Besides the total IT investment, we also calculate the separate IT investment on hardware and software. We use firm revenue to measure firm performance. The family ownership is measured by the proportion of shares held by Indian individuals and undivided Hindu Page 860 families as promoters [41] . Previous research applied the concept of environmental munificence, which "refers to the extent to which a firm's environment supports sustained growth" in research on IT investment and firm performance [42] . This study measures the environmental hostility as the reciprocal of environmental munificence in line with previous literature [6] .
We also consider several control variables. Firm age is the number of years of operation since the firm's incorporation year. Firm size is calculated by the log value of a firm's sales. We also include a firm's liability and expenditure on R&D. We expect that more spending on R&D will improve a firm's ability to leverage IT investment for better firm performance. Market share is the share of a firm in a certain industry based on the frequency of NIC (National Indian Classification) code. We also control the year dummies and industries dummies. Based on a firm's industry, we categorized eight industry groups: agriculture, commerce, energy, finance, IT, manufacturing, service, and transport. Table 2 shows the descriptive statistics of these variables. In our sample, the mean value of family ownership is about 23%, indicating the importance to study family ownership. For the baseline model estimation, we use a random effect ordinary least square (OLS) estimation for panel data, specified as:
Where y is the dependent variable, x is a vector of independent variables, i and t are indices for individuals (firms) and time (year). is a vector of parameters, is the individual-specific effect that varies over i, and is the error term. The reason we use random effect OLS model is that family ownership does not change frequently and if we use the fixed effect model, this variable will be omitted. In other words, random effect models could address the constant unobserved heterogeneity issues.
First, for the direct effect of family ownership on IT investment, the estimation model is specified as:
To test the two-way and three-way moderating effect of environmental hostility and family ownership, we use the following empirical specification to examine hypotheses H2 and H3:
Results
We present our results in Table 3 . Referring to column 1 in Table 3 , we find a significant and negative direct effect of family ownership on IT investment (β = -0.004, p<0.01). This result suggests when the family ownership of a firm increases one percent, the IT investment of that firm will reduce 0.4%. Thus H1 is supported. Table 3 column 2 confirms the positive relationship between IT investment and Firm Performance in this study context (β = 0.087, p<0.01). Column 3 of Table 3 reports the result of the two-way interaction of IT investment and Environmental Hostility on revenue. It indicates the negative moderating effect of the hostile environment on the relationship between IT investment and revenue (β = -0.030, p<0.01). Therefore, H2 is supported. The result in column 4 of Table 3 presents the significant and negative (β = -0.029, p<0.01) three-way interaction of IT investment, environmental hostility, and family ownership when the dependent variable is revenue. This finding supports H3 and reveals that family ownership mitigates the negative effect of environmental hostility on the relationship between IT investment and firm performance. Regarding the control variables, we also have some interesting findings. For example, the significant and positive relationships between age and IT investment as well as revenue indicate that the old firms tend to investment more on IT and gain more revenues. This may explain the long-term success of these firms. Family Ownership (Fa-mOwn)
The proportion of shares held by Indian individuals and undivided Hindu families as promoters (0-100%).
[41]
Environmental Hostility (En-vHos)
Measured as the reciprocal of environmental munificence (refers to the extent to which a firm's environment supports sustained growth).
[42]
Firm Similarly, we find a similar influence of firm size. Interestingly, we find that leverage also has significantly positive impact on IT investment and revenue. But this is understandable since firms have higher liability are bold to invest and create revenue. Unlike our initial assumption that more R&D investment will bring more revenue, we find a significant and negative relationship between R&D and revenue. One possible reason may be that R&D investment reduces shortterm revenue and our model did not reflect the longterm effect of R&D investment on value creation.
So far, IT investment is considered as exogenous in the economic model and to account for the potential endogeneity of IT investment, we follow the methods discussed in previous literature [32] . An instrumental variable approach is used to endogenize IT investment and to use two-stage least-squares (2SLS) for panel data estimation. Hardware investment is used as instrument variable for IT investment. The rationale is that there is a high correlation between hardware investment and overall IT investment (the correlation is 0.931), but hardware investment does not influence revenue. This consideration meets the requirement of a good instrument variable, that should be highly correlated with the endogenous independent variable but has no significant correlation with the error term in the estimation model. Furthermore, we should recalculate the interaction terms to avoid potential bias due to the endogenous independent variable. More specifically, we multiplied the HWInvest and EnvHos as the twoway interaction and multiplied the HWInvest, En-vHos, and FamOwn for the new three-way interaction.
Table 3. Estimation Results
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Column 5 and 6 of Table 3 present the estimation results with instrument variable (i.e., hardware investment) of IT investment.
The instrumented two-way interaction between IT investment and environmental hostility still has a significant and negative impact (β = -0.028, p<0.01) on revenue. This result is consistent with the RE OLS estimation result shown in column 2 and supports H2.
Similarly, we find the largely consistent result in column 6 for the three-way interaction effect. The result again is significant and negative (β = -0.024, p<0.01). This result is corresponding to the findings in column 4, and together, they support H3.
Discussion
Considering the importance of family firms for our society and their contributions to the emerging economy, it's essential to have a better understanding of the role of family ownership. This study aims to explore the direct effect of family ownership on firms' IT investment, as well as its interaction effect, considering the moderating effect of environment hostility on the relationship between IT investment and firm performance. Our research model takes a big step forward by suggesting the dual effects of family ownership in the IT investment context. With a large panel dataset of more than 3,000 Indian firms from 2006-2018, we comprehensively test our theory. We find a negative impact of family ownership on a firm's IT investment. The findings suggest that every percent increase in family ownership will lead a 0.4% decrease in IT investment in a firm. However, family ownership can play a mitigation role in reducing the negative moderating effect of a hostile environment. In other words, family ownership has bi-directional effects.
The findings suggest that higher family ownership may hinder IT investment. We explain this finding from the socioemotional wealth perspective. The preservation of socioemotional wealth is the primary strategy of family firms, which is reflected in their decisions [3] . Compared to financial performance, family firm managers are more value-oriented and try to establish personal pride and self-identification for the firm. In this sense, IT systems that increase information symmetry are against the desires of owners of family firms. However, IT investment is critical for modern companies to be successful. Firms that have high family ownership should find a solution to address the negative impacts due to high family ownership. More education of family members or hiring professional managers could be some such solutions.
On the other hand, we find that family ownership also plays a mitigating role in reducing the negative effects of the hostile environment on the linkage of IT investment and firm performance. This is because of the inherent family connection of family firm managers and the independence and power of family owners. These findings suggest that firms can gain benefits if they match the family ownership characteristics with specific task requirements.
This study contributes to both theory and practice. It provides several theoretical implications. First, we incorporate ownership and management control as two sources of microfundations-level heterogeneity among firms to explore the reason for IT investment. Thus, we contribute to microfoundations-based management research. Next, we discuss the ownership from socioemotional wealth perspective and explain why there is a difference between strategic behaviors among family-owned firms and non-family firms. This perspective provides new avenues for researchers to understand the noneconomic motivation for the strategic behavior of family firms. Furthermore, we explore the negative effect of environmental hostility and the corresponding mitigating role of family ownership. It is important to study the relationship between IT investment and firm performance, especially in the emerging economy context; therefore, this study contributes to the line of research on IT-driven business strategies. India especially has become a rich context for research in IS and other fields of management [26] [27] [28] [29] [30] ; this study thus contributes to our growing collective understand of management practice in this important economy.
This study also has practical implications. First, it shows the different impacts of family ownership on IT investment and the negative effect of a hostile environment. In the modern competitive business environment, it is critical for firms to secure IT investment and maintain a competitive advantage. Therefore, if possible, a firm should find solutions by enhancing family members education level to mitigate the negative effects of family ownership. Second, the mitigation role of family ownership found in our study enables firms to cope the environmental changes.
There are some limitations to this study. For example, this study was in the context of India, considering India is an important representative of emerging economies. Replication research is necessary to generalize our findings and to have a better understanding of the influence of family ownership. Next, we applied the RBV perspective in our theory to discuss the role of hostile environment. But we did not include organizational capabilities such as agility or flexibility in the current study. Finally, there are many other factors such as IT training and IT use that can influence the hypothesized relationship in the current research. These factors could be examined in future research.
To conclude, we used a large panel dataset of Indian firms to study the different roles of family ownership. The main findings are, on one hand, family ownership has negative impacts on IT investment, but on the other hand, higher family ownership can reduce the negative impact of the hostile environment.
